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(57) ABSTRACT

A device under test, such as a point machine, which 1s
screwed to two longitudinal supports, which can be 1ndi-
vidually moved horizontally and wvertically 1s provided.
Thus, a highly flexible solution 1s created, because even
devices under test having unknown or asymmetric dimen-
s1ons can be fittingly accommodated and positioned. Linear
drives enable highly accurate positioning of the supports, 1n
particular even 11 the supports are have high inherent weight
or are already loaded with the device under test. According
to one embodiment, the mechanical system 1s designed to
grasp and/or to lift a mounting cart by means of the supports,
on which mounting cart the device under test 1s fastened by
screwing. This provides the advantage that the device under
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test can be tested while mounted directly to the mounting,
cart without separate transferring and screwing of the device
under test being required.
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ASSEMBLY AND METHOD FOR TESTING
POINT MACHINES

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to PCT Application No.
PCT/EP2015/053201, having a filing date of Feb. 16, 2015,

based off of DE Application No. 10 2014 206 412.0 having
a filing date of Apr. 3, 2014, the entire contents of which are
hereby incorporated by reference.

FIELD OF TECHNOLOGY

The following point machines serve for switching the
travel path of a rail vehicle on the rails. Said point machine
1s typically composed of an electric motor, the rotary motion
of which 1s converted by way of a spindle rod or a gear rod
to a linear motion. In most istances, a coupling which
prevents excessive force being introduced to the rails 1s also
part of the mechanical system.

BACKGROUND

In the course of the production or refurbishment of point
machines the forces which are produced by the point
machine finally have to be adjusted and tested. It 1s, inter
alia, an objective that the forces which are generated by the
point machine do not exceed or undershoot specific upper
and lower limits, respectively. For this purpose, counter-
forces which correspond to the forces of the switch blade
during later operation are applied to the point machine as a
specimen while said point machine performs actuation pro-
cedures on the test bed. Furthermore, the test bed may also
actively apply tensile forces to the specimen while the latter
does not perform any actuation procedures. To this end, the
point machine 1s placed on the test bed, 1s fastened thereto,
connected to the testing system, tested, dismounted, and
finally removed again.

The mechanical dimensions of the point machines vary
very much, depending on the field of application, the manu-
tacturer, and the development history. In external terms, the
common feature of all point machines 1s the so-called throw
bar, which transmits the linear motion and force of the drive
to the switch blade, and (optionally) the so-called check
bars, which likewise are connected to the switch blade and
enable mechanical feedback of the blade position to the
drive. For testing, the point machine 1s 1deally fastened in the
same manner as the former 1s later fastened to the tracks (in
most instances by way of a plurality of screw connections).
By virtue of the dissimilar external dimensions of the drives,
the two movable components 1n relation to the fasteming
points of the point machine are located at dissimilar posi-
tions.

A variable test bench for point machines, which 1s com-
posed of a basic module and replaceable testing modules, 1s
known from the document “PT 10K Multi: vanable test
bench for point machines”, obtainable on the internet on
Mar. 31, 2014 at http://www.probitron.de/fileadmin/pdi/
datenblatt_multi.pdf. The basic module disposes of a
hydraulic plant as a force generator, a controller, and mea-
suring and safety technology. Individual testing modules
which as per the depiction are each composed of one bench
with rollers, and of position holders which are individually
tallored to the point machine are available for various
models of point machines. Adapting the coupling point
between the specimen and the test-bed force generator 1s
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thus performed by mounting the specimen on a testing
module which 1s individually tailored to the specimen.

SUMMARY

An aspect relates to an assembly and a method which
provide an alternative to the state of the art for testing point
machines.

According to the following, this aspect 1s achieved by an
assembly having at least one receptacle device. The recep-
tacle device comprises at least two supports which are
adapted for receiving a point machine as a specimen, or for
receiving a mounting truck on which a point machine 1s
mounted as a specimen, and a mechanism which 1s adapted
for displacing the supports both 1n the horizontal direction
and 1n the vertical direction. The assembly furthermore
includes a test bed which disposes of a force generator which
1s adapted for applying counterforces to the specimen while
the specimen on the test bed performs actuation procedures,
on account of which the test bed 1s adapted for adjusting
and/or testing forces which are generated by the specimen.
The force generator and the mechanism 1n mechanical and
clectrical terms are mutually independent such that the
supports are displaceable without being influenced by the
test bed or by the force generator, on account of which a
predefined coupled position between the specimen and the
force generator 1s adjustable.

In the case of the method for testing a point machine, at
least two supports are displaced in both the horizontal
direction and 1n the vertical direction by one mechanism. A
point machine as a specimen 1s mounted on the supports.
Alternatively, a mounting truck (20), to which a point
machine as a specimen 1s fastened, 1s gripped and/or lifted
by the mechanism by way of the supports. A test bed, by way
of a force generator, applies counterforces to the specimen
while the specimen on the test bed performs actuation
procedures, wherein forces which are generated by the
specimen are adjusted and/or tested. The supports prior to
mounting ol the specimen are displaced without being
influenced by the test bed or by the force generator, on
account of which a predefined coupled position between the
specimen and the force generator 1s adjusted.

The advantages which are mentioned hereunder need not
necessarlly be achieved by the disclosed subject matter.

Rather, this herein may also be advantages which are
achieved merely by individual embodiments, variants, or
refinements.

The receptacle device enables a multiplicity of specimens
to be received, independently of the geometric dimensions
of said specimens. To this end, said receptacle device
provides a tlexible adapter mechanism which, optionally 1n
an automated manner, can be moved to required positions.
A highly flexible solution 1s thus achieved.

The assembly and the method enable an automated solu-
tion to fixing and coupling of the force transmission for the
point machine. An advantageous eflect 1s that the position of
the force generator and of the sensitive measuring sensor
assembly does not have to be moved 1n order for the applied
forces to be fed back. Furthermore, 1t 1s guaranteed at all
times that the introduction of force during measurement 1s
performed 1n the motion direction.

According to one embodiment, the mechanism 1s adapted
for adjusting a horizontal spacing between the supports.

This has the advantage that specimens having dissimilar
widths may also be received and positioned with a good fit.
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In one refinement, the mechanism 1s adapted for displac-
ing the supports 1n a mutually independent manner, both 1n
the horizontal direction and in the vertical direction.

This has the advantage that specimens having asymmetric
dimensions may also be received and positioned with a good
f1t.

According to one embodiment, the mechanism for dis-
placing the supports 1n the horizontal direction and in the
vertical direction has horizontal and vertical linear guides, in
particular linear friction bearings, dovetail guides, profiled
rail guides, or caged rail guides.

Displacing of the supports herein, in particular 1n the
horizontal direction, may be performed by manual displace-
ment. The support 1n the target position 1s subsequently fixed
by clamping. Alternatively or additionally, linear drives may
be employed.

In one refinement, the mechanism for each of the supports
1s specified with one dedicated horizontal linear drive and
with one dedicated vertical linear drive, said linear drives
both being adapted for automated displacement of the
respective support to a required position.

The linear drives enable highly accurate positioning of the
supports 1 particular even when the latter have a high dead
weight or are already loaded with the specimen. Further-
more, positioning ol the supports may be automated by
means ol the linear drives.

According to one embodiment, the mechanism 1s config-
ured from at least two vertically mounted cross tables and/or
vertically mounted X-Y linear drives, one of the supports
being mounted on each thereof.

Alternatively, both supports may be mounted on a single
vertically mounted cross table or X-Y linear drive, on
account of which the adjustment possibilities are limited,
however.

In one refinement, each support 1s mounted on a support
slide which 1s displaceable by the respective linear drive.
Each vertical linear drive 1s mounted on a transverse slide
which 1s displaceable by the respective horizontal linear
drive.

According to one embodiment, the linear drives interact
with 1n each case parallel guides which are constructed for
guiding the respective slides. The linear drives each include
one hydraulic or electric linear motor or linear actuator. In
one refinement, the assembly includes a controller 1n which
support positions depending on types of specimens are
programmed, whereby the controller 1s adapted for actuating
the linear drives and for automated displacing of the sup-
ports to the support positions.

According to one embodiment, the mechanism by way of
the supports 1s conceived for gripping and/or lifting a
mounting truck, the specimen being fastenable thereto by a
screw connection. To this end, the supports have fastening
clements, 1n particular bolts, pins, gripping arms, depres-
s1omns, or horizontal bores, which are disposed inboard and
which permit the mounting truck to be gripped 1n particular
by clamping the mounting truck between the supports.

This offers the advantage that the specimen may be tested
when mounted directly on the mounting truck, without
separate repositioning and screwing down of the specimen
being required.

In one refinement, the supports have vertical threaded
bores which permit fasteming of the specimen by a screw
connection.

This offers the advantage that the specimen may be
fastened 1n a like manner to being fastened to the rails.

According to one embodiment, the supports have out-
board fastening means, 1n particular dovetail profiles, which
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are screwed into horizontal threaded bores and which are
adapted for fastening additional fastening elements, 1n par-
ticular clamps, for the specimen.

This offers the advantage that specimens having previ-
ously unknown or unfavorable dimensions may also be
securely fixed to the supports.

In one refinement, the receptacle device 1s mounted on the
test bed per se, or on the tloor beside the test bed.

According to one embodiment, the test bed has a test-bed
interface which has at least one horizontal guide. The
assembly furthermore has a slide which 1s displaceable
along the horizontal guide. Furthermore, the assembly com-
prises at least two of the receptacle devices which are
mounted beside one another on the slide.

This embodiment offers the advantage that with the aid of
the slide a second receptacle device and thus a second
mounting position are provided. This means that during the
testing procedure of a first point machine which 1s mounted
in a testing position on the slide, a further point machine may
already be mounted 1n a laterally offset manner on the other
receptacle device, said further point machine being later
moved to the testing position by lateral displacement of the
horizontal shde.

In one refinement, the assembly includes a running gear,
in particular composed of rollers, wheels, or a guide, which
supports the slide on a ground.

According to one embodiment, the assembly includes at
least one protective wall which 1s mounted between the
receptacle devices on the slide. Alternatively, the assembly
includes a protective hood which 1s mounted on the test bed.

In one refinement, the assembly includes an adapter truck
which has a frame on which the receptacle device 1s
mounted. The frame has a truck interface by way of which
the adapter truck 1s capable of being mechanically coupled
to a test-bed interface of the test bed.

The adapter truck may be connected to the test bed 1n a
rapid and uncomplicated manner. In this way, it 1s also
possible for adapting and testing to be completely separated
from one another in spatial terms. A point machine which
has once been adapted to the adapter truck may pass through
various further testing installations (for example, electrical
tests or running-in drives), without manual adapting having
to be re-performed.

Flexible adapting by means of the movable adapter truck
cnables the specimen to be loaded outside the test bed. This
1s advantageous, for example, 11 and when the test bed 1s not
located 1n a region which 1s serviced by a crane. The adapter
truck may be optionally docked beside a plurality of adapter
stations and also to other testing stations such as for elec-
trical tests or running-in procedures for the point-machine
coupling.

The adapter truck thus permits point machines to be
dispatched by way of one or a plurality of test beds in a more
rapid and, above all, an arbitrary sequence, without there
being any additional tooling effort. The simple switching of
stations has the additional advantage that the entire test
procedure may be broken down such that expensive equip-
ment 1s only required for individual test stations which are
utilized 1 an optimal manner, and does not remain unuti-
lized during other tests. Testing tasks which are simple yet
time 1ntensive may be outsourced to separate and simple test
stations.

According to one embodiment, the assembly includes an
adapter station which 1s adapted for mechanically coupling
the truck interface of the adapter truck to the adapter station,
and by means of the mechanism for displacing the supports
both 1n the horizontal direction and in the vertical direction.
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In one refinement, the mechanism for each of the supports
has a drive shaft for a self-locking actuator gear for displac-
ing the respective support 1n a direction X. Furthermore, the
mechanism for each of the supports has a drive shait for a
self-locking actuator gear for displacing the respective sup-
port 1n a direction Y which 1s orthogonal to the direction X.

According to one embodiment, the drive shafts each have
a mechanical connector for transmitting torque, by way of
which the drive shafts, when mechamcally coupling the
adapter truck to an adapter station, are capable of being
automatically docked to actuators in the adapter station.

In one refinement, the truck interface includes an electric
plug connector which when mechanically coupling the
adapter truck to the test bed or to the adapter station 1is
automatically plugged into an electrical plug connector of
the test-bed interface or of the adapter station.

According to one embodiment, the adapter truck includes
an actuator for each of the drive shafts. The adapter station
by way of the electrical plug connectors provides electric
power and control signals to the actuators, in order for the
supports to be displaced.

In one refinement, the assembly additionally comprises a
mounting truck which 1s adapted for receiving the point
machine and which 1s capable of being fixed by a form-fit
between the supports.

This refinement permits simple standard mounting trucks
to be received directly between the supports for testing. To
this end, the point machine 1s first mounted on the standard
mounting truck. For subsequent testing, the mounting truck
1s tension-fitted to the adapter truck which may automati-
cally dock to the various test stations and 1s capable of
absorbing the testing forces. In the case of there being
assembly lines which operate without mounting trucks, the
specimen may also be screwed directly to the arms of the
adapter truck.

In one refinement of the method, the supports in a
mutually independent manner are displaced both in the
horizontal direction and 1n the vertical direction.

According to one embodiment of the method, a controller,
in which support positions depending on types of specimens
are programmed actuates linear drives, and 1n an automated
manner displaces the supports to one of the support posi-
tions.

In one refinement of the method, an adapter truck having
a truck interface 1s docked to an adapter station. Herein, a
plug connector of the truck interface 1s automatically
plugged mto a plug connector of the adapter station, on
account of which actuators of the adapter truck are supplied
with electricity. Alternatively, for transmitting torque, actua-
tors of the adapter station are docked to mechanical con-
nectors of the truck interface. The adapter truck 1s adapted
to a specimen or a mounting truck in that the supports of the
adapter truck, by means of the actuators of the adapter truck,
or the actuators of the adapter station, are displaced to
positions which are suitable for recerving the specimen or
the mounting truck. The specimen now 1s mounted on the
adapter truck. Alternatively, the mounting truck 1s clamped
in a form-fitting manner between the supports. Finally, the

adapter truck by way of the truck interface thereof 1s docked
to a test bed.

According to one embodiment, the assembly 1s used for
adjusting the predefined coupled position between the speci-
men and the force generator on the test bed.

In one refinement, the receptacle device of the assembly
1s used for gripping and/or lifting a mounting truck on which
the specimen 1s mounted.
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According to one embodiment, the assembly 1s used for
adjusting and/or testing forces which are generated by a
point machine as a specimen.

BRIEF DESCRIPTION

Some of the embodiments will be described 1n detail, with
reference to the following figures, wherein like designations
denote like members, wherein:

FIG. 1 shows a test bed for checking a point machine, to
which the specimen 1s fixedly screwed;

FIG. 2A shows a side view of a test bed having a device
for receiving a specimen, in a {irst vertical adjustment;

FI1G. 2B shows a side view of the test bed of FIG. 2A,
whereby the device has been vertically lowered for receiving
the specimen, with a detailed view of a longitudinal support
of the device;

FIG. 3A shows a front view of the device shown 1n FIG.
2A;

FIG. 3B shows a front view of the lowered device shown
in FIG. 2B, with a detailed view of a longitudinal support;

FIG. 3C shows a front view of a device for receiving a
specimen, 1n which the two longitudinal supports have been
displaced to dissimilar vertical positions, so as to receive an
asymmetric specimen 1;

FIG. 4A shows a plan view of the test bed and of the
device of FIGS. 2A and 3A:;

FIG. 4B shows a plan view of the test bed shown in FIGS.
2B and 3B, with a lowered device which 1s laterally dis-
placed for receiving a specimen, whereby the left longitu-
dinal support 1s again shown in detail;

FIG. § shows a front view of a mechanism which 1s
suitable for displacing the supports in a mutually indepen-
dent manner, both in the horizontal direction and in the
vertical direction;

FIG. 6 shows a detailed side view of the mechanism of
FIG. 5, which additionally shows a longitudinal support, a
specimen, a force generation, and a test bed;

FIG. 7A shows a front view of a mounting truck to which
a specimen 1s screwed, whereby the mounting truck is

jammed between the longitudinal supports of the device
shown 1n FIGS. 2A to 6;

FIG. 7B shows a detailed view of the front view of FIG.
7A, 1llustrating an alternative design embodiment of the
clamping connection between longitudinal supports and
mounting trucks;

FIG. 8A shows additional clamps which by way of
dovetail connections are mounted on the longitudinal sup-
ports and which apply additional clamping forces to the
specimen, 1n a front view;

FIG. 8B shows one of the two clamps of FIG. 8A, 1n a side
VIEW;

FIG. 9 shows a plan view of a test bed on which, by means
ol a horizontal guide, a slide having two mounting spaces for
point machines as specimens 1s displaceable 1n the horizon-
tal direction;

FI1G. 10 shows the test bed of FIG. 9, 1n which the slide
having the mounting spaces has been displaced to the left;

FIG. 11 shows a side view of the test bed of FIGS. 9 and
10, showing a section through the slide and through the
horizontal guide;

FIG. 12 shows a detailed view of the test bed of FIGS. 9
to 11, having a protective wall which 1s mounted on the slide
and 1s conjointly moved;

FIG. 13 shows a detailed view of the test bed of FIGS. 9
to 11, having a protective hood which has been lowered over
a test space;
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FIG. 14 shows a detailed view of the test bed of FIGS. 9
to 11, a very large specimen being mounted therein;

FIG. 15 shows a plan view of an adapter truck having
adjustable supports;

FIG. 16 shows the adapter truck of FIG. 15 docking to a
test bed, 1n a side view:

FIG. 17 shows a detailed view of a truck interface which
1s adapted for mechanical coupling to a test-bed interface;
and

FIG. 18 shows an adapter truck which 1s docked to an
adapter station.

Unless otherwise stated, i1dentical elements, or elements
with equivalent functions, are provided with 1dentical ref-
crence signs 1n the figures.

DETAILED DESCRIPTION

FIG. 1 shows a specimen 1, presently a point machine,
which 1s fastened to an adapter plate 15 which 1s screwed to
a test bed 2. A throw bar 13 1s driven by the specimen 1 1n
a force and motion direction 11. The throw bar 13 by way of
a coupling point 16 i1s coupled to a force generator 14, on
account of which a force measurement 12 i1s enabled. The
force generator 14 on the test bed 1s a hydraulic or electric
linear drive, for example.

FIG. 2A shows a side view of a device for receiving a
specimen, which 1s mounted on a test bed 2. A force
generator 14 which for adjusting and checking forces which
are generated by a specimen 1 interacts with the specimen 1
1s also located here on the test bed 2. Furthermore, the force
generator 14 may also actively apply tensile forces to the
specimen 1 while the latter does not perform any actuation
procedures. The specimen 1 1s screwed to longitudinal
supports 4 which 1n turn are suspended on a mechanism 3
which 1s laterally fastened to the test bed 2. FIG. 2A shows
the longitudinal supports 4 in an upper position.

FIG. 2B shows a further side view of the exemplary
embodiment of FIG. 2A, in which the longitudinal supports
4 have been vertically lowered. FIG. 2B (as also FIGS. 3B
and 4B) also includes a detailed view of the front or leit
longitudinal support 4, respectively. A dovetail profile 6
which 1s screwed into horizontal threaded bores 51 in the
longitudinal support 4 1s visible in the side view of the
longitudinal support 4 in FIG. 2B.

FIG. 3A shows a front view of the exemplary embodiment
of FIG. 2A, whereby the longitudinal supports 4 are posi-
tioned at the upper stop, as 1n FIG. 2A. The arrows 1n FIG.
3 A indicate that the longitudinal supports 4 are horizontally
displaceable 1n both directions. The spacing between the
longitudinal supports 4 1s also adjustable.

FIG. 3B shows a front view of the exemplary embodiment
having longitudinal supports 4 which are lowered 1n a
manner corresponding to FIG. 2B. Lowering the longitudi-
nal supports 4 makes 1t possible for a specimen 1 which has
a larger 1nstallation height than the specimen 1 of FIG. 2A
or FIG. 3A, respectively, to be mounted. Lowering the
longitudinal supports 4 guarantees that the coupling point 16
which 1s explained 1n the context of FIG. 1 can be kept
stationary. This has the advantage that the position of the
force generator 14 and the sensitive measuring sensor
assembly for the force measurement 12 shown i FIG. 1
does not have to be moved. It 1s furthermore guaranteed that
the introduction of force by the force generator 14 and of the
specimen 1 1s at all times performed in the force and motion
direction 11 which 1s shown in FIG. 1. Since the force
generator 14 and the mechanism 3 1 mechanical and
clectrical terms are mutually independent, the longitudinal

10

15

20

25

30

35

40

45

50

55

60

65

8

supports 4 may be displaced to the respective required
position without influencing the sensitive measuring sensor
assembly and the force generator 14.

FIG. 3B additionally and 1n an analogous manner to FIG.
2B shows the left longitudinal support 4 in a detailed view,
whereby the dovetail profile 6 can be seen again. The latter
serves for further fastening elements to be pushed thereonto,
in particular the clamps 61, 62 which are shown in FIGS. 8A
and 8B, by way of which specimens 1 having particular
dimensions may be additionally fastened. FIG. 3B in the
detailed view on the internal side of the longitudinal support
4 shows bolts 7 which serve for adapting a mounting truck
20, as 1s shown 1n FIG. 7A.

FIG. 3C shows a front view of a variant of the device of
FIGS. 2A to 3B, 1n which the two longitudinal supports have
been displaced to dissimilar vertical positions, so as to
receive an asymmetric specimen 1.

FIG. 4A shows a plan view of the device, which corre-
sponds to the front view 1n FIG. 3A and to the side view 1n
FIG. 2A.

Correspondingly, FIG. 4B shows a plan view which
corresponds to the side view of FIG. 2B and to the front view
of FIG. 3B. It can be seen herein that the longitudinal
supports 4 have been displaced to the left, so as to receive
a horizontally asymmetric specimen 1. The left longitudinal
support 4 1s shown so as to be enlarged 1n a detailed view
also 1n the plan view 1n FIG. 4B. Vertical threaded bores 52
into which the specimen 1 may be screwed are visible in the
plan view beside the dovetail profile 6, which has already
been explained, and the bolts 7. The provision of a suflicient
number of suitably positioned vertical threaded bores 352
ensures that the specimens 1 may be positioned in a suili-
ciently flexible manner also 1n the third dimension which
cannot be adjusted by the mechamism 3.

FIG. 5 shows the mechanism 3 of FIGS. 2A to 4B 1n
detail, in a front view. A left transverse slide 8 and a right
transverse slide 9 are mounted so as to be horizontally
displaceable on an upper transverse-slide guide 111 and on
a lower transverse-slide guide 112. The leit transverse slide
8 by means of an upper linear axis 121 1s traversed along the
horizontal gmides 111, 112. Accordingly, the right transverse
slide 9 by means of a lower linear axis 122 1s displaced along
the guides 111, 112. In a manner corresponding to FIG. 5, the
left transverse slide 8 and the right transverse slide 9 are
horizontally displaceable 1n a mutually independent manner.

A left mounting slide 81 which 1s guided on a left
mounting-slide guide 82 and 1s driven by a left linear axis 83
1s mounted on the left transverse slide 8. The left longitu-
dinal support 4 which i1s shown 1n detail 1n FIGS. 2B, 3B,
and 4B, 1s mounted on the left mounting shide 81.

Accordingly, a right mounting slide 91 which 1n turn 1s
guided on a right mounting-slide guide 92 and 1s driven by
a right linear axis 93 1s mounted on the right transverse slide
9. The nght longitudinal support 4 which has been shown 1n
FIGS. 3A, 3B, 3C, 4A, and 4B, 1s mounted on the right
mounting slide 91.

The linear axes are electric or hydraulic linear drives,
linear motors, or linear actuators. Suitable robust linear
drives and support constructions are known from fork-lift
trucks, for instance, the steel prongs of the latter being
readjustable in the horizontal spacing thereof and being
vertically displaceable by means of a hydraulic drive.

In one alternative design embodiment, the horizontal
linear drives and optionally also the vertical linear drives are
replaced by manual adjustment devices. In one further
alternative design embodiment, only one linear drive 1s 1n
cach case provided for the horizontal and/or vertical dis-
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placement of both supports, such that the longitudinal sup-
ports 4 may only be displaced 1n a synchronous manner in
the horizontal and/or vertical direction.

FIG. 6 shows a side view of the device, corresponding to
the front view of FIG. 5, which has been sectioned at the
level of the mechanism 3. The left transverse slide 8 which
1s guided on the upper transverse-slide guide 11 and on the
lower transverse-slide guide 112 and which 1s drniven by
means of the upper linear axis 121 1s visible 1n the side view
of FIG. 6. The left mounting slide 81 on which the leit
longitudinal support 4 1s mounted, 1s mounted on the left
transverse slide 8. In a manner corresponding to FIG. 6,
testing forces 141 act between the force generator 14 and the
specimen 1, since the specimen as a point machine, 1n
interaction with the force generator 14, performs simulated
point actuation procedures. Additionally, a weight 144 of the
specimen acts on the longitudinal support 4. The upper
transverse-slide guide 111 as a first force 142 has to absorb
a force which results from both the reaction to the testing
forces 141 and to the weight 144 of the specimen 1. The
same applies to the lower transverse-slide guide 112 on
which a second force 143 consequently acts. An interface
100 between the entire mechanism and the test bed 2 has to
be embodied 1n a sufliciently robust manner beside the
suspension of the transverse-slide guides 111, 112, so as to
be able to withstand the weight 144 of the specimen 1 plus
the reaction to the testing forces 141.

Alternatively to FIG. 6, the interface 100 may also be
implemented above the floor in that the mechanism for
displacing the longitudinal supports 1s screwed directly to
the floor. The test bed 2 and the mechanism are separately
fastened 1n this variant.

FIG. 6 shows the longitudinal supports 4 in a slightly
lowered position. This again guarantees that the coupling
point and consequently also the force generator 14 can be
kept at a constant defined height on the test bed 2.

FIG. 7a shows a further front view of the device. A
mounting truck 20 by suitable horizontal displacement,
presently contraction, of the longitudinal supports 4 1s
clamped 1n a form-fitting manner and secured by means of
the bolts 7. Herein, additionally to the arrows shown 1n FIG.
7A, and as has already been explained above, each of the
longitudinal supports 4 1s displaceable both 1n the horizontal
direction and 1n the vertical direction. This results in that the
clamped mounting truck 20 may be lifted 1n its entirety by
means of the longitudinal supports 4. It 1s also possible for
the mounting truck 20 to be iitially lifted, for the running
frame to be removed, and for the mounting truck 20 to be
subsequently displaced 1n a position which 1s lower than
would be permissible by the running gear.

The specimen 1 1s fixedly screwed to the mounting truck
20 by way of screws 3. In order to be employed on the test
bed, it 1s necessary for the receptacle plate of the mounting,
truck 20 to be suiliciently strong 1n order to be able to absorb
the testing forces explamed above and to transier the latter
by way of the longitudinal supports 4 to the mechanism. By
contrast, the base of the mounting truck 20, or the running
gear, respectively, does not have to absorb any testing forces
since the mounting truck 20 1s clamped at the level of the
receptacle plate thereof.

FIG. 7B shows a detail of FIG. 7A 1n a deviating embodi-
ment. In a manner corresponding to FIG. 7B, the bolt 7 1s not
attached to the longitudinal support 4 but to the mounting
truck 20. The longitudinal support 4 in this case has a
matching bore, or a recess, respectively, for the bolt 7. In a
manner corresponding to FIG. 7B, mounting the bolt to the
longitudinal support 4 1s dispensed with should the latter be
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obstructive 1n the mstance of the specimen 1 being mounted
directly on the longitudinal support 4.

FIG. 8A shows a left clamp 61 which 1s plug-fitted on the
dovetail profile 6 of the left longitudinal support 4 and which
applies a first clamping force 145 to the specimen 1 which
here by means of screws 5 1s screwed to the longitudinal
supports 4. In a corresponding manner, a right clamp 62 1s
plug-fitted on the dovetail profile 6 of the right longitudinal
support 4 and applies a second clamping force 146 to the
specimen 1.

In a manner analogous thereto, FIG. 8B shows a side view
of the left clamp 61 and of the specimen 1. Specimens 1
which by way of the screws 5 can only be insufliciently
fastened or not fastened at all may be fixedly braced on the
longitudinal supports 4 by means of the clamps 61, 62. This
oflers the advantage that specimens 1 having unusual dimen-
sions may also be adapted.

FIG. 9 shows a plan view of a test bed 2 having a double

receptacle which 1s composed of a slide 30 which 1s mounted
on a test-bed interface 100. Two receptacles for a point
machine, each of the former being composed of two indi-
vidually adjustable longitudinal supports 4, are mounted on
the slide 30. A point machine as a specimen 1 1s mounted on
cach of the receptacles. The moving region 37 may be
laterally displaced along the test-bed interface 100, on
account of which the right specimen 1 may be displaced to
a testing position in front of a force generator 14 of the test
bed 2. In the position shown in FIG. 9, the left specimen 1
1s being tested while the right specimen 1 may be replaced.
Adapting to the next point machine may be performed here
on the right side by means of the adjustable longitudinal
supports 4.
The flexible receptacle of the preceding exemplary
embodiments 1s thus provided twice, whereby both recep-
tacles are mounted on the common slide 30 which 1s
horizontally traversable. On account thereof, the next speci-
men 1 may already be adapted while the current specimen 1
1s still positioned 1n the testing position, still aligned with the
stationary force generation 14.

By attaching the second receptacle so as to be parallel
with the first receptacle on the common slide 30 which 1s
horizontally movable, the two receptacles may be rapidly
replaced 1n front of the force generation 14. The specimen
may be changed on that receptacle that 1n each case 1s not
located 1n front of the force generation 14, without impeding
testing ol the other specimen. The adapting position 1s
located 1n an alternating manner to the leit and to the right

of the testing position. Changing of positions may be per-
formed manually or automatically.

FIG. 10 shows the double receptacle of FIG. 9, once the
specimen 1, which has been replaced on the right side of the
movable region, has been conjointly displaced with the slide
30 1n front of the force generator 14 on the test bed 2. The
testing position henceforth 1s consequently on the right side,
while a new specimen 1 may be mounted 1n the adapting
position on the left side.

FIG. 11 shows a side view of the double receptacle. The
slide 30 by means of one or a plurality of horizontal guides
33 1s connected to the test-bed interface 100. The horizontal
guides 33 must be able to transmit the testing forces which
have already been explained in the context of FIG. 6. The
slide 30 by means of a running gear 34 1s supported on the
ground. The slide 30 herein 1s mounted on rollers, wheels, or
on a rail, for example, the former potentially serving as an
additional guide for the horizontal motion.
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FIG. 12 shows an exemplary embodiment of the double
receptacle of FIGS. 9 to 11, in which the two receptacles are
separated by a protective wall 35 as an occupational pro-
tection for a technician.

FIG. 13 shows an alternative exemplary embodiment in
which a protective hood 36 1s lowered over the testing
position.

Both exemplary embodiments serve for excluding any
mechanical risk for a technician at the adapting position.

FIG. 14 shows a further exemplary embodiment of the
double receptacle of FIGS. 9 to 11, 1n which a very large
specimen 1 1s mounted across both receptacles so as to be on
three of the longitudinal supports 4. This permits even very
large specimens 1 to be supported and to be adapted to the

test bed 2.

FIG. 15 shows a plan view of an adapter truck 22 having
two longitudinal supports 4 which by means of the mecha-
nism shown 1n FIG. 5, or an equivalent mechamism, may be
flexibly adjusted so as to adapt the adapter truck 22 to the
individual dimensions of a specimen 1 which 1s mounted on
the longitudinal supports 4. The adapter truck 22 further-
more 1mncludes a truck interface 101 by means of which the
adapter truck 22 may be coupled to a test bed or to an adapter
station.

FIG. 15 shows the potential for the receptacle to be
installed on a separate adapter truck 22. It 1s meaningiul
herein for the truck interface 101, besides a mechanical
interface, to be provided with an electrical interface which
automatically contacts the mechanism.

The adapter truck 22 has to be supplied with electricity
only when the specimen 1 1s adapted at the adapter station
21 which 1s shown 1n FIG. 18, so that the positions of the
longitudinal supports 4 may be adjusted. Since the positions
are mechanically latched, the former are maintained even
without an electrical supply. In as far as the actuators are
disposed 1n the adapter truck 22, the adapter station 21
includes the remaining power electronics. Alternatively, the
actuators per se may be received in the adapter station 21
such that the necessary motions are transmitted 1n a purely
mechanical manner by way of docking-capable shatts to the
four axes of the mechanism of the adapter truck 22. In this
case, the adapter truck 22 i1s purely passive, and 1s corre-
spondingly easier and more cost-eflective to make.

The adapter truck 22 by way of the longitudinal supports
4 may also grip a simple mounting truck on which the
specimen 1 1s mounted.

FIG. 16 shows the adapter truck 22 of FIG. 15, once the
latter has been docked to a test bed 2. Herein, a mechanical
coupling which 1s to be rapidly closed and to be rapidly
opened and which 1s capable of absorbing the testing forces
on the test bed 2 1s provided by means of one or a plurality
of connections 40 between the truck interface 101 and a
test-bed intertace 100.

In a manner analogous to the preceding exemplary
embodiments, the adapter truck 22 includes adapter axes
which are shown as elements of the mechanism 3 in FIG. 5,
for example. By means of these adapter axes the longitudinal
supports 4 of the adapter truck 22 are suitable adjusted so as
to align the specimen 1 in a lighly accurate manner to the
force generator 14 on the test bed 2.

FIG. 17 shows a detailed view (plan view) of a truck
interface 101 which 1s adapted for producing a mechanical
and electrical connection to a test-bed interface 100 of a test
bed. To this end, the adapter truck is first moved along a first
motion vector 44. Subsequently, the adapter truck 1s moved
along a second motion vector 45, whereupon locking bolts
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41 of the test-bed nterface 100 are deployed along a third
motion vector 45, mechanically locking the adapter truck in
the test-bed interface 100.

This connection 1s very robust such that the former can
absorb the testing forces 141. An clectrical plug 42 1is
automatically and conjointly plugged into an electrical
socket 43 of the test-bed interface 100 when the connection
1s produced. On account thereot, electrical contacting of the
adapter truck and, indirectly, also of a specimen which 1s
mounted on the adapter truck 1s provided.

The uniform socket-plug connection 1s automatically and
conjointly plugged when the adapter truck docks to the test
bed or to an adapter station. Alternatively for the electrical
integration of the adapter truck, a separate adapter cable may
be manually plugged in. In order for a specimen which 1s
mounted on the adapter truck to be electrically contacted,
said specimen may initially be plugged into the adapter truck
by way of the specific specimen-side cable, which adapter
truck in turn by way of the standardized socket-plug inter-
face which 1s shown 1n FIG. 17 1s automatically contacted at
the test bed or at the adapter station.

The electrical connection between the test bed and the
adapter truck may be utilized in order to be able to reposition
the point machine during the testing sequence by means of
the longitudinal supports 4.

Instead of the test-bed interface 100, an interface of the
same type may be provided on an adapter station to which
the adapter truck docks.

FIG. 18 1n a side view shows such an adapter station 21
to which the adapter truck 22, having the truck interface 101
thereof, has docked. The adapter truck 22 at the adapter
station 21 may be automatically or manually adjusted to the
respective specimen 1. In the case of automatic adjustment,
the adapter station 21 supplies electric power and control
signals for the axes of the mechanism of the adapter truck
22, 1n order for the two longitudinal supports 4 to be
adjusted. Herein, the adapter truck 22 by means of the
longitudinal supports 4 may also grip a simple mounting
truck on which the specimen 1 1s mounted. The adapter truck
22 per se 1s mounted on wheels which are rotatable by 360°,
for example, or on spherical rollers.

Although the present invention has been disclosed 1n the
form of preferred embodiments and variations thereon, it
will be understood that numerous additional modifications
and variations could be made thereto without departing from
the scope of the mvention.

For the sake of clarity, it 1s to be understood that the use
of ‘a’ or ‘an’ throughout this application does not exclude a
plurality, and ‘comprising’ does not exclude other steps or
clements.

The mmvention claimed 1s:
1. An assembly for testing point machines,
having at least one receptacle device comprising;
at least two supports which are adapted for receiving a
pomnt machine as a specimen, or for receiving a
mounting truck on which a point machine as a
specimen 1s mounted; and
a mechanism which 1s adapted for displacing the sup-
ports both 1n the horizontal direction and in the
vertical direction;
having a test bed which disposes of a force generator
which 1s adapted for applying counterforces to the
specimen while the specimen on the test bed performs
actuation procedures, on account of which the test bed
1s adapted for adjusting and/or testing forces which are
generated by the specimen; and
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wherein the force generator and the mechanism 1n
mechanical and electrical terms are mutually 1ndepen-
dent such that the supports are displaceable without
being influenced by the test bed or by the force gen-
erator, on account of which a predefined coupled posi-
tion between the specimen and the force generator 1s
adjustable.

2. The assembly as claimed in claim 1, wherein the
mechanism 1s adapted for adjusting a horizontal spacing
between the supports.

3. The assembly as claimed in claim 1, wherein the
mechanism 1s adapted for displacing the supports 1n a
mutually independent manner, both 1n the horizontal direc-
tion and in the vertical direction.

4. The assembly as claimed in claim 1, wherein the
mechanism for displacing the supports in the horizontal
direction and the vertical direction has horizontal and ver-
tical linear guides, which are linear friction bearings, dove-
tail guides, profiled rail guides, or caged rail guides.

5. The assembly as claimed in claim 1, wherein the
mechanism for each of the supports 1s specified with one
dedicated horizontal linear drive and with one dedicated
vertical linear drive, said linear drives both being adapted for
automated displacement of the respective support to a
required position.

6. The assembly as claimed i1n claim 5, wherein the
mechanism 1s configured from at least two vertically
mounted cross tables and/or vertically mounted X-Y linear
drives, one of the supports being mounted on each thereof.

7. The assembly as claimed 1n claim 5, wherein each
support 1s mounted on a support slide which 1s displaceable
by the respective vertical linear drive; wherein each vertical
linear drive 1s mounted on a transverse slide which 1is
displaceable by the respective horizontal linear drive.

8. The assembly as claimed 1n claim 5, wherein the linear
drives interact with in each case parallel gmides which are
constructed for guiding the respective slides; and

wherein the linear drives each include one hydraulic or

clectric linear motor or linear actuator.

9. The assembly as claimed 1n claim 5, having a controller
in which support positions depending on types of specimens
are programmed, whereby the controller 1s adapted for

actuating the linear drives and for automated displacing of

the supports to the support positions.

10. The assembly as claimed in claim 1, wherein the
mechanism by way of the supports 1s conceived for gripping
and/or lifting a mounting truck, the specimen being fasten-
able thereto by a screw connection; and wherein the supports
have fastening elements, which are bolts, pins, gripping
arms, depressions, or horizontal bores, which are disposed
inboard and which permit the mounting truck to be gripped
in particular by clamping the mounting truck between the
supports.

11. The assembly as claimed in claim 1, wherein the
supports have vertical threaded bores which permit fastening
of the specimen by a screw connection.

12. The assembly as claimed in claim 1, wherein the
supports have outboard fastening means, which are dovetail
profiles, which are screwed into horizontal threaded bores
and which are adapted for fastening additional fastening
clements, 1n particular clamps, for the specimen.

13. The assembly as claimed in claim 1, wherein the
receptacle device 1s mounted on the test bed per se, or on the
floor beside the test bed.

14. The assembly as claimed 1n claim 1, wherein the test
bed has a test-bed interface which has at least one horizontal
guide; having a slide which 1s displaceable along the hori-
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zontal gumde; and having at least two of the receptacle
devices which are mounted beside one another on the slide.
15. The assembly as claimed 1n claim 14,
having a running gear which 1s composed of rollers,
wheels, or a guide, which supports the slide on a
ground.
16. The assembly as claimed 1n claim 14,
having at least one protective wall which 1s mounted
between the receptacle devices on the slide;
or
having a protective hood which 1s mounted on the test

bed.

17. The assembly as claimed 1n claim 1,

having an adapter truck which has a frame on which the
receptacle device 1s mounted; and wherein the frame
has a truck interface by way of which the adapter truck
1s capable of being mechanically coupled to a test-bed
interface of the test bed.

18. The assembly as claimed 1n claim 17,

having an adapter station which 1s adapted for mechani-

cally coupling the truck interface of the adapter truck to
the adapter station; and

by the mechanism for displacing the supports both in the

horizontal direction and 1n the vertical direction.

19. The assembly as claimed in claim 18, wherein the
mechanism for each of the supports has a drive shait for a
seli-locking actuator gear for displacing the respective sup-
port 1n a direction X; and wherein the mechanism for each
of the supports has a drive shaft for a self-locking actuator
gear for displacing the respective support 1n a direction Y
which 1s orthogonal to the direction X.

20. The assembly as claimed 1n claim 19, wherein the
drive shafts each have a mechanical connector for transmit-
ting torque, by way ol which the drive shaifts, when
mechanically coupling the adapter truck to the adapter
station, are capable of being automatically docked to actua-
tors 1n the adapter station.

21. The assembly as claimed 1n claim 17, wherein the
truck interface has an electric plug connector which when
mechanically coupling the adapter truck to the test bed or to
the adapter station 1s automatically plugged into an electrical
plug connector of the test-bed interface or of the adapter
station.

22. The assembly as claimed 1n claim 19, wherein the
adapter truck has an actuator for each drive shait; and
wherein the adapter station by way of the electrical plug
connectors provides electric power and control signals to the
actuators, 1n order for the supports to be displaced.

23. The assembly as claimed in claim 1, having a mount-
ing truck which 1s adapted for receiving the point machine
and which 1s capable of being fixed by a form-{it between the
supports.

24. A method for testing a point machine,

displacing by way of a mechanism at least two supports

both in the horizontal direction and in the vertical
direction; and

mounting a point machine as a specimen on the supports;

or

gripping and/or lifting with the mechanism by way of the

supports, a mounting truck to which a point machine as
the specimen 1s fastened;

applying with a test bed counterforces to the specimen by

way ol a force generator while the specimen on the test
bed performs actuation procedures, wherein forces
which are generated by the specimen are adjusted
and/or tested; and
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displacing the supports prior to mounting of the specimen
without being influenced by the test bed or by the force
generator, on account of which a predefined coupled
position between the specimen and the force generator
1s adjusted.

25. The method as claimed in claim 24, wherein the
supports 1 a mutually independent manner are displaced
both 1n the horizontal direction and 1n the vertical direction.

26. The method as claimed 1n claim 24,

wherein a controller, 1n which support positions depend-

ing on types of specimens are programmed, actuates
linear drives, and 1n an automated manner displaces the
supports to one of the support positions.

27. The method as claimed 1n claim 24,

wherein an adapter truck having a truck interface 1s

docked to an adapter station, whereby

a plug connector of the truck interface i1s automatically

plugged 1nto a plug connector of the adapter station, on
account of which actuators of the adapter truck are
supplied with electricity; or, for transmitting torque,
actuators of the adapter station are docked to mechani-
cal connectors of the truck interface;
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wherein the adapter truck 1s adapted to a specimen or a
mounting truck in that the supports of the adapter truck,
by means of the actuators of the adapter truck, or the
actuators of the adapter station, are displaced to posi-
tions which are suitable for receiving the specimen or
the mounting truck;

wherein the specimen 1s mounted on the adapter truck, or
the mounting truck 1s clamped 1n a form-fitting manner
between the supports; and

wherein the adapter truck by way of the truck interface
thereot 1s docked to a test bed.

28. The use of the assembly as claimed 1n claim 1, for
adjusting the predefined coupled position between the speci-
men and the force generator on the test bed.

29. The use of the receptacle device of the assembly as
claimed in claim 1, for gripping and/or lifting a mounting
truck on which the specimen i1s mounted.

30. The use of the assembly as claimed in claim 1 for
adjusting and/or testing forces which are generated by a
point machine as a specimen.
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